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6/5: 2D Kweka 


Meriam 


Equations for 2D kinetics 


lz = mk Я k = radius of ayrakion 
|, = L + mé , panallel axis theorem: 


T hese een kins for kinetics must be combined with 
equorions for РЕ СС to solve co mplex problems : 


lw l= lẹ- چ‎ | 


Гра 


where 


d- io FAB 


|Gp— dal, 


I< | = Tee 
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Е. 9 Q 
Given: P Nu c 
mass Д blue rod = Ч ka k; n в 
ү = о | 073.8 w|s* Nr 
Zero friction 
C= centen of агыу 


\/ FBO , Define axes tve direcion for rotation 


7 


о D 
curd pa 
M, cum 
2/ No fixed axis ™ (i) > = m(a, ү} 


il > Fy = ma), 
(ü) > М = «x 2 


e= p 2) — = (s), (0.6 cos 30°) = (=) am) x 


= | wo equations remain: 


Qy = (ac), +3124 (1) 


Qy 0:924 


Three unknowns: 
dehy By st 


= Add o. kinematic ean to TUS Unknowns одек. 


[са‏ < فت 
КЕ = A A‏ = 
ag 7 Ag т A e (adja) et *‏ 


= Cons dt у= component of Eqn * 
(а, ), =0+0 + (&)(0-6m) (cos 30°) 


Solve Eqns (D, Q 9% for x, lady ) Qy 


=, 
= < = = (3.075 
Qy = /2-0b Newtons 
(ac), = — 68 m/s” 


27) 


A uniform slender rod rests on a car seat as shown. 
Determine the deceleration a for which the rod will 
begin to tip forward. Assume that friction at B is 
sufficient to prevent slipping. 

Ans. a = 5.66 m/s? 


Z : à Note ote : 


Er ^ zo when 
| rod starts to t'f 


у £F: m (oc). = 
3/ £42: J. = aanume rod has -— 
= (6x) eco ve") ) -(6 NEY sin 30° zo 

` [Rx costo t By sin 30° =O 

solve 3 eqns {or (e x | Bs, By 
=? (б), > - 5.66 vals š ( 
Bx 


By = ma = 291 м Newtons 


— S-65 w Ne whens 
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Sample Problem: Planar Kinetics 


A uniform disk of mass m and radius R has a rope would around it. The rope 
is being lifted upwards with a tension T at a speed v that is increasing by 
3 m/s’. Find the angular acceleration a of the disk, and the tension T in the 


rope. 
T 
y 
mg 
Note: There is no stationary point “O” on this object. >< 
Therefore, we cannot use the equation: Z Mo = lo a 
1/ Z Mc = ç a (T)(R)=% mR? о (1) (+ 
2/ > Fy = (ас), T—mg = m (ас), Q) 


3/ Kinematic relationship: 


(au), = aR э a = (awa), /R = [8 — (ac)y]/R (8) 


Using these three equations, solve for T, о, and (ac), in terms of T, R and m. 
Note that the speed v of the rope has no effect. 


Qe), = ا‎ 5 
T 
A 


m + ma/3 
| — 2.4/3 


17(F) 
LAST Name: Answen- 7. 


First Name: 


pd Rit noe 
Student Nusioci: 


MIE 200F - Quiz number 7a - November 21/00 
quiz duration = 25 minutes 


A rope is tied between a 20-kg block and a thin rod of mass 10 kg and length 3 meters. The center of the wheel and the 
point "A" are both pinned to the ceiling. The 20-kg block is released from rest at the position shown. 
(a) What is the moment of inertia of the rod about the point “А”? 
(b) What will bc the angular acceleration of thc rod immediately 
following the release of the 20-kg block? 
/ 


: T22 Tj + Uj~2 

Log forarod=mL7/12 — L= org +m d 
Ісоғр for a uniform disk = m R2⁄2 Lorg = mk2 
= = -A => 
Ур = Vq + Уро Мроі = @Rpo 

= 
"ibo =-(@” Rpg )é + (Or) ês Bp = ag + 3p/Q 
T=1⁄4m(Vcof g)” + Іо; 0? = 41,0 


F = мас 
(maj- T = c 
E =-20a,¢ 1 16 © 


ña AB/ Ea la X 
"Сат, (M nlm) et 


3T = Ja Mag L < 


BT = (03x =|3oK 


combine OLO , uiy Op -k.= s<] @ 


е “gos + 196-2 $ о: 04 tem 
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B um m any 


1 2D Каке - Sample problems. 


4/ > Ms = lp x +) for rina wheel 


I When Меле are too many unknowns, combine 
+ hese equations with kinematic formulas for 


rel owe aade و‎ : 


_ Пар daly 
ree 


Next Lectune 


' Read. Мелом ol: Je: Work/Eneray Lor LD bodies 


